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Abstract 
Pollen grains of Acer platanoides L. were partially degraded with 2-aminoethanol for different durations. 
For second degradation agent KMnO-i aq. dil. and merkaptoethanol was used. Partial dissolution with diluted 
(50%) glycerine was made for 30 days. Based on the new results we concluded that the biopolymer system of 
the ectexine of this species is of weak resistance. 
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Introduction 
There are several publications concerning the allergenic character of the pollen grains 
of the genus Acer and of A. platanoides also. MOLNAR ( 1 9 9 9 ) summarized this problem 
in detail. Aeropalynological data were published for example by CHEN S.-H. and 
HUANG , T . - c . ( 1 9 8 0 ) , ADO, GUBANKOVA a n d POROSHINA ( 1 9 8 6 ) , D E LEONARDIS e t a l . 
( 1 9 8 6 ) , TYCZKA ( 1 9 8 6 ) , W A N G XIAN-ZENG ( 1 9 8 6 ) , LEBBE, VIGNES a n d HIDEUX ( 1 9 8 8 ) , 
GUPTA e t a l . ( 1 9 9 1 ) , MAJUMDAR a n d CHANDA ( 1 9 9 1 ) , JARAI-KOML6DI a n d 
MEDZIHRADSZKY ( 1 9 9 3 ) . It is important to mention that PEHLIVAN ( 1 9 9 5 ) in her atlas 
for allergenic pollen grains of Turkey enumerated a large number of species of this ge-
nus - A. campestre L . subsp. campestre, A. cappadocicum GLEDT., A. divergens PAX 
var. divergens, A. hyrcanum F. et MEY subsp. hyrcanum, A. monspessulanum L., A. 
negundo L., A. platanoides L., A. pseudoplatanus L., A. sempervirens L„ A. tataricum 
L. and A. trautvetteri MEDW. Combined investigations (LM, TEM and SEM) on the 
pollen grains of Acer platanoides L . were carried out by NLLSSON, PRAGLOWSKI and 
NILSSON ( 1 9 7 7 ) . 
The aim of this contribution is to get experimental data about the solubility of the 
biomacromolecules of the ectexine and in general, cytological data for this kind of aller-
genic pollen grain. 
Materials and Methods 
The investigation material was collected by Miss B. VARGA in the Botanical Gar-
den of the University of Szeged. The quantity for all experiments was 5 mg dry pollen 
material. Temperature: 30 °C. 
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1. Treatment with 2 ml 2-aminoethanol for 24, 48 and 72 hours, experiment numbers: 
T-12-325, 326, 327. 
2. Treatment with 2 ml 2-aminoethanol as previously, after this KMnC>4 (aq. dil. 1%) 
was added for 24 hours, experiment numbers: T-12-328, 329, 330. 
3. Treatment with 2 ml 2-aminoethanol as previously (1), after this 2 ml merkapto-
ethanol was added for 24 hours, experiment numbers: T-12-331, 332, 333. 
4. Partial dissolution with glycerine aq. dil. (50%) for 30 days, experiment number: 
T-12-334. 
After washing, the pollen grains were postfixed with OSO4 (aq. dil.), dehydrated with 
ascending alcohol series, after with alcohol/propylenoxide - propylenoxide and embed-
ding in Araldite (Durcupan, Fluka). The ultrathin sections were made with glass knives 
on a Porter Blum ultramicrotome. The pictures were taken in the EM Laboratory of the 
Institute of Biophysics of the Biological Research Center of the Hungarian Academy of 
Sciences on a Tesla BS 540 instrument. All pictures are unretouched. 
General Problems 
Basic work for the SEM and TEM characteristic features of these pollen grains is the 
monograph of NILSSON, PRAGLOWSKI and NlLSSON (1977). By the SEM data the surface 
is striate, but the colpus membrane is granular. TEM data: relatively thin tecum supra-
tectate ornamental elements, short columellar infratectal and foot layer. Between the 
columella there are finely granular elements. Essentially this is a heterogeneous infra-
tectal layer. Ultrastructure of the heterogeneous infratectal layer was published from 
fossil pollen grains of Granotricolporites miniverrucatus (ROCHE 1968) KEDVES 1978 
by KEDVES and PÂRDUTZ (1973) from the Lower Eocene (Sparnatian) layers of the 
Paris Basin Concerning ultrastructure of the intine important establishments were pub-
lished by NILSSON, PRAGLOWSKI and NILSSON (1977) namely the differentiated ultra-
structure of the intine which might be called ectintine and endintine. Concerning the 
ultrastructure and the pollenkitt of several species of the genus Acer on account was 
published by H E S S E (1979a). From the point of view of our species, we cite as follows, 
p. 277: "A. platanoides contains a great deal of granular and homogeneous pollenkitt; it 
not only fills up the exine cavities but also extends as a thick ± homogeneous non-
granular layer of pollenkitt over the tectum surface; therefore the pollen is very sticky." 
With the ultrastructure of the intine SUAREZ-CERVERA and S E A O N E - C A M B A ( 2 0 0 1 ) 
distingshed the following three different layers: 1. Exintine, pectinic, 2. Intine media 
pectinic with proteide inclusions, 3. Endintine cellulosic. Accumulation of the antigens 
in the intine was previously supposed by several authors, e.g.: K N O X and HESLOP-
HARRISON ( 1 9 7 0 , 1 9 7 1 ) , KNOX, HESLOP-HARRISON a n d R E E D ( 1 9 7 0 ) , K N O X , WILLING 
and AsHFORD ( 1 9 7 2 ) . This is the reason why we also investigated the intine during our 
researches. 
Results 
1. Partial degradation with 2-aminoethanol (Plate 6.1., figs. 1-4, plate 6.2., fig. 1-4) 
In general, the ectexine was degraded. Characteristic layers of ectexine (tectum, in-
fratectum, foot layer) cannot be recognized. Only one layer of the ectexine, the tectum, 
is well shown. Along the tectum there are globular electron dense units. After 24 hours 
of treatment (Plate 6.1., figs. 1,2) small vacuoles occurred in the protoplasm. In Plate 








tine was not perceptible in these experiments, but the larger light holes probably indicate 
the swelling of the intine before the degradation. In Plate 6.2., figs. 2,3 some remains of 
endexine can be seen after 72 hours of treatment. Large vacuoles and microbodies of 
different size are present in the protoplasm in the place of the intine. Beneath the rem-
nants of the ectexine layers the microbodies are smaller. The protoplasm is relatively 
resistant to degradation. 
2. Partial degradation with 2-aminoethanol and KMn0 4 (Plate 6.2., figs. 3-6, Plate 
6.3., figs. 1-5). 
Degradation of the protoplasm organelles is characteristic in all three kinds of ex-
periments with these degradation agents. The consistency of the protoplasm is more or 
less homogeneous or finely granular. Vacuoles are only sometimes perceptible, the 
electron dense microbodies are smaller and were probably partially degraded. But the 
remnants of the ectexine are better contrasted than in the previous experiments in all 
probability in consequence of the effect of the potassium permanganate (Plate 6.2., figs. 
5,6, Plate 6.3., figs. 2,3,5). In pictures 2,3 in Plate 6.3., the ectexine layers may be rec-
ognized, but the sporopollenin biopolymers are hardly damaged. Sometimes there are 
remains of the ectexine, particularly in the most destructive experiment, see pictures 4,5 
in Plate 6.3. 
3. Partial degradation with 2-aminoethanol and merkaptoethanol (Plate 6.4., figs. 1-4, 
Plate 6.5., figs. 1,2) 
The results of the three kinds of experiments are nearly identical. The wall layers, in-
cluding the exine and the intine, completely disappeared during the experiments. The 
protoplasm and sometimes the plasma membrane is relatively well preserved (Plate 6.5., 
fig.l.). There are several microbodies of different size and relatively tiny vacuoles in the 
protoplasm. Sometimes dark microbodies are outside of the protoplasm in the colpus 
area (Plate 6.4., figs. 1,2) and outside of the plasma membrane probably in the intine 
(Plate 6.4., figs. 3,4). 
4. Partial dissolution with diluted (50%) glycerine (Plate 6.5., fig. 3) 
Unusual granular ultrastructure was observed. The original ultrastructural elements 
of the wall and the organelles of the protoplasm are not in a suitable preservation. A 
peculiar dissolution or an infection may be presumed at this experiment, but micro-
organisms were not observed. 
Plate 6.1. 
Acer platanoides L., partially degraded pollen grains with 2-aminoethanol. 
1,2. Length of time: 24 hours, 1. Negative No.: 10071, 15.000x, 2. Negative No.: 10078, 15.000x. 
3,4. Length of time: 48 hours, 3. Negative No.: 10082, 5.000x, 4. Negative No.: 10084, 5.000x 
Plate 6.2. 
Acer platanoides L. 
1-4. Partially degraded pollen grains with 2-aminoethanol ( 72 hours) 
1. Negative No.: 9983, 5.000x, 2. Negative No.: 9978, 5.000x, 3. Negative No.: 9979, 15.000x, 4. 
Negative No.: 9988, 15.000x 
5,6. Partially degraded pollen grains with 2-aminoethanol (24 hours) and with KMn04 (24 hours) 
5. Negative No.: 9963, 5.000x, 6. Negative No.: 9964, 15.000x 
Plate 6.3. 
Acer platanoides L. 
1 -3. Partially degraded pollen grains with 2-aminoethanol (48 hours) and with KMn04 (24 hours) 
1. Negative No.: 10090, 5.000x, 2. Negative No.: 10001, 15.000x, 3. Negative No.: 10002, 50.000x 
4-5. Partially degraded pollen grains with 2-aminoethanol (72 hours) and with KMn04 (24 hours) 








Acer platanoides L. 
1-2. Partially degraded pollen grains with 2-aminoethanol (24 hours) and with merkaptoethanol (24 hours) 
1. Negative No.:10066, S.OOOx, 2. Negative No.: 10067, 15.000x 
3-4. Partially degraded pollen grains with 2-aminoethanol (48 hours) and with merkaptoethanol (24 hours) 
3. Negative No.:10055, 5.000x, 4. Negative No.:10064, 15.000x 
Plate 6.5. 
Acer platanoides L. 
1-2. Partially degraded pollen grains with 2-aminoethanol (72 hours) and with merkaptoethanol (24 hours) 
1. Negative No.:10046, 5.000x, 2. Negative No.:10048,15.000x 
3. Partially dissolved pollen grains with glycerine (50%) for 30 days 
Negative No.:10039, lOO.OOOx 
Discussion and Conclusions 
1. The extremely weak resistance of the biomacromolecular system of the ectexine 
may be pointed out in the first place. It is also worth mentioning that the degradation 
processes with 2-aminoethanol and merkaptoethanol destroyed the wall completely. 
Remnants of the ectexine were observed after partial degradation with 2-aminoethanol 
and with the combination of the partial degradation with KMn0 4 (aq. dil.). It is inter-
esting that after the last mentioned strongest degradation processes, the layers of the 
ectexine were perceptible. 
2. The pollenkitt was investigated by several authors e.g.: H E S L O P - H A R R I S O N (1976), 
H E S S E (1978, 1979a,b,c, 1980). We refer to the paper of C A S T E L S et al. (1999): hy-
drated pollen grains are completely coated with pollenkitt. Droplets of pollenkitt occur 
in the cavities of the tectum. It is possible that the microbodies under the tectum rem-
nants (e.g.: Plate 6.1., figs. 1,2, plate 6.2., fig. 1) are droplets of pollenkitt in the cavities 
of the infratectal layer. The droplets in the intine or in the colpal area may also be of 
this origin. The microbodies in the protoplasm are questionable. 
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